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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching mode electric power source 
which energizes a cold cathode fluorescent lamp(CCFL) is simple, and has high 
electric efficiency, high reliability and high cost performance. 



SOLUTION: A switching mode electric power source 100 for CCFL comprises a 
first semiconductor switch 102 connected in series with a primary winding of a 
voltage-raising transformer 112. The primary winding 108 and a secondary 
winding 1 32 having number of turns higher than that of the primary winding 1 08 
are arranged in the surrounding of the magnetic core of the voltage transformer 
having linear magnetic permeability. A second semiconductor switch 124, 
connected in series and a capacitor 126, are connected in parallel with the 
primary winding 1 08 of the transformer. A controller circuit sends signals and 
turns switch on and off. The controller circuit turns on and off the first and the 
second semiconductor switches 102, 124 by a frequency higher than the 
resonance frequency of a resonator circuit constituted of the inductance of the 
transformer 112 and the capacitance of the capacitor 126. A decoupling 
capacitor 134 is connected in series with a first end part of a secondary winding 
1 32 of the voltage transformer 1 1 2. A second terminal of the decoupling 
capacitor 1 34 and the second end part of the secondary winding provide an a.c. 
electric power output terminal for the switching mode electric power source with 
which the CCFL is to be connected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the switch mode power source which energizes the cold cathode 
which changes comparatively low direct-current input voltage into the high 
alternating current output voltage which can be supplied to a cold cathode 
fluorescent lamp. The first solid state switch of a configuration of that have the 
first main terminal, second main terminal, and control terminal, and this first main 
terminal is connected with the above-mentioned switch mode power source, 
Have the primary winding and secondary winding which have a primary 
inductance, and this primary winding and a secondary winding are arranged 
around a core. This secondary winding has the number of turns at least 10 times 
the number of turns of this primary winding. The first edge of this primary winding 
is a step-up transformer linked to the second main terminal of said first solid state 
switch. The step-up transformer of a configuration of connecting this transformer 
and this first solid state switch to a serial, and having the second edge where the 



above-mentioned primary winding was connected with said power source for 
switch mode power sources, It is the second solid state switch which has the first 
main terminal, second main terminal, and control terminal. The capacitor which 
has capacitance has the first terminal linked to one of the above-mentioned main 
terminals of this second solid state switch. This second solid state switch and the 
above-mentioned capacitor are connected to a serial. Other main terminals of 
this second solid state switch, and the second terminal of the above-mentioned 
capacitor at the second edge of the second main terminal of said first solid state 
switch, and the primary winding of said transformer Connect and the second 
above-mentioned solid state switch of a series connection and a capacitor are 
connected to juxtaposition at the primary winding of the above-mentioned 
transformer, respectively. The second solid state switch of a configuration of the 
primary inductance of this transformer and the capacitance of this capacitor 
being put together, and offering resonance frequency, It is the controller circuit 
which has the second switch actuation output terminal linked to the first switch 
actuation output terminal and the control terminal of the second solid state switch 
of the above linked to the control terminal of said first solid state switch. This 
controller circuit sends a signal to the first solid state switch of the above, and the 
second solid state switch of the above, and turns ON this first solid state switch 
first. Subsequently, while turning OFF, turn ON this second solid state switch first 
simultaneously, and subsequently to OFF carry out, and this first and the second 
solid state switch are received by it. While a duty cycle is set up, this first solid 
state switch is turned on and this second solid state switch becomes off, 
respectively, The primary winding and the first solid state switch of the above of 
said transformer are made for a current to flow periodically. And while the second 
solid state switch of the above is turned on and the first solid state switch of the 
above becomes off, The above-mentioned primary winding, said second solid 
state switch of a series connection, and a capacitor are made for a current to flow. 
The controller circuit of a configuration of that said controller circuit turns on / 
turns off the above-mentioned first and the second solid state switch on a 



frequency higher than said resonance frequency which the primary inductance of 
the above-mentioned transformer and the capacitance of the above-mentioned 
capacitor are put together, and changes, It is the decoupling capacitor which has 
the first terminal linked to the first edge of the secondary winding of said 
transformer. Connect with a serial and this decoupling capacitor and the above- 
mentioned secondary winding have this second terminal of a decoupling 
capacitor. This secondary winding is a switch mode power source characterized 
by consisting of the decoupling capacitance of a configuration of having the 
second edge which offers the alternating current power output terminal of said 
switch mode power source to which a cold cathode fluorescent lamp may be 
connected. 

[Claim 2] It is the switch mode power source indicated to claim 1 characterized 
by the configuration which has the cathode which connects to the second main 
terminal of this gate control solid state switch the this diode with which, as for 
each of said first solid state switch and said second solid state switch, it has the 
anode plate where it connects with the first terminal of a gate control solid state 
switch again, respectively, and which is contained in the above-mentioned gate 
control solid state switch again by carrying out diode possession. 
[Claim 3] It is the switch mode power source indicated to claim 1 characterized 
by said control circuit being said at least 4 times resonance frequency of which 
ON / off switch ******** consists said first and second solid state switch combining 
the primary inductance of said transformer, and the capacitance of said capacitor. 
[Claim 4] It is the switch mode power source indicated to claim 3 characterized 
by said controller circuit being said at least 7 times resonance frequency of which 
ON / off switch ******** consists said first and second solid state switch combining 
the primary INGUKU wardrobe of said transformer, and the capacitance of said 
capacitor. 

[Claim 5] Furthermore, the switch mode power source indicated to claim 1 
characterized by consisting of the cold cathode fluorescent lamp connected to 
the power output terminal of said switch mode power source. 



[Claim 6] The switch mode power source indicated to claim 1 to which the 
number of turns in the secondary winding of said transformer is characterized by 
the at least 50 times larger thing of the number of turns in a primary winding. 
[Claim 7] The switch mode power source indicated to claim 6 to which the 
number of turns in the secondary winding of said transformer is characterized by 
the at least 80 times larger thing of the number of turns in a primary winding. 
[Claim 8] Said controller circuit is a switch mode power source indicated to claim 
1 characterized by having a undervoltage lockout circuit for pause actuation of 
this controller circuit when the electrical potential difference supplied to this 
controller circuit is lower than a predetermined threshold. 
[Claim 9] Said controller circuit is a switch mode power source indicated to claim 
1 characterized by providing the open circuit before close where it is made for 
both said first and second solid state switch not to be turned on simultaneously. 
[Claim 10] It is the switch mode power source which the current which flows the 
primary winding of said transformer is sensed, is supplied to said controller circuit, 
and is indicated to claim 1 characterized by stabilizing the average current which 
said controller circuit adjusts each duty cycle of said first and second solid state 
switch, and flows the primary winding of the above-mentioned transformer while 
said first solid state switch is turned on. 

[Claim 11] The current which flows the primary winding of said transformer is a 
switch mode power source indicated to claim 10 characterized by what is sensed 
by said resistor connected with the first solid state switch between circuit touch- 
down. 

[Claim 12] said controller circuit - lighting - weakening -- a control-input pin - 
having -- and said switch mode power source - a signal -- this lighting -- 
weakening -- the lighting which carries out a seal of approval to a control-input 
pin - weakening - the switch mode power source indicated to claim 10 
characterized by fluctuating the average current which is equipped with a control 
means and flows the primary winding of said transformer. 
[Claim 13] said lighting - weakening -- a control means - said lighting -- 



weakening - the switch mode power source indicated to claim 12 characterized 
by providing the variable-resistance object connected with the control-input pin 
between circuit touch-down. 

[Claim 14] said controller circuit - lighting - weakening -- a control-input pin - 
having -- and said switch mode power source - a signal -- this lighting -- 
weakening - the switch mode power source indicated to claim 1 characterized by 
fluctuating the average current which is equipped with the means which carries 
out a seal of approval to a control-input pin, and flows the primary winding of said 
transformer. 

[Claim 15] said lighting - weakening -- a control means - said lighting -- 
weakening - the switch mode power source indicated to claim 14 characterized 
by providing the variable-resistance object connected with the control-input pin 
between circuit touch-down. 

[Claim 16] Said controller circuit is a switch mode power source indicated to 
claim 1 characterized by having a duty-cycle limit means to restrict the duty cycle 
of said first solid state switch fewer than predetermined maximum. 
[Claim 17] The maximum to which said duty-cycle limit means restricts the duty 
cycle of said first solid state switch is a switch mode power source indicated to 
claim 16 characterized by being 67%. 

[Claim 18] Said the first solid state switch and said second solid state switch are 

a switch mode power source indicated to claim 1 characterized by being a 

metallic-oxide silicon electric field effect mold transistor ("MOSFET"). 

[Claim 19] It is the switch mode power source indicated to claim 1 characterized 

by connecting the first main terminal of said second solid state switch to the 

second edge of said transformer, and connecting the second terminal of said 

capacitor to the second main terminal of said first solid state switch. 

[Claim 20] The core of said transformer is a switch mode power source indicated 

to claim 1 characterized by having linearity permeability. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power source for cold cathode 
fluorescent lamps ("CCFL") which can generally use the display of pocket 
equipment for carrying out backlighting, and the switch mode inverter circuit 
which resets the core of a transformer using a capacitor, and uses that 
magnetizing in detail, and accumulates and transmits energy into a negative half 
cycle. 
[0002] 

[Description of the Prior Art] CCFL is the long lasting light source in high 
efficiency like the conventional hot cathode fluorescent lamp ("floor line") used for 
the lighting of office or a home. When it compares, each of floor lines and 
CCFL(s) has the effectiveness of the range of 60 lumens from per [ 40 ] watt to 
the range of an incandescent lamp of the effectiveness per watt being 15 to 25 
lumens. Furthermore, the average life of an incandescent lamp is only about 
1,000 hours. However, floor line and CCFL average and are maintained for 
10,000 hours or more. 

[0003] The main differences between hot cathode floor line and CCFL are that 
CCFL has excluded the filament contained in floor line. Generally the simpler 



mechanical configuration, and efficient, therefore small CCFL are used as a 
source for liquid crystal displays ("LCD") of backlighting. LCD is a color or 
monochrome - an imitation - it is widely used as a display followed and kicked 
on a luggable computer, television and an airplane, or the device panel of an 
automobile. 

[0004] However, a high alternating current ("ac") electrical potential difference is 
needed for starting and operating CCFL. Typical starting voltage is 1,000-volt AC 
(Vac), and typical operating voltage is about 600Vac. In order to generate high 
alternating voltage from direct-current ("dc") power sources, such as a dc-battery 
in which a recharge is possible, a luggable computer, and television, a device 
panel, the activity of the dc/ac inverter which has a step-up transformer is 
included. 

[0005] The CCFL inverter circuit of a current place most is based on the circuit 
generally known as a current supply source Royer circuit. The Royer circuit 
shown with the general cross reference sign 10 in drawing 1 is equipped with two 
NPN bipolar transistors 12 and 14 with the saturable magnetic device 
transformer 16. Each collector 18 of transistors 12 and 14 is connected to the 
opposite edge of the primary winding 22 of a transformer 16, respectively. The 
centre tap 24 of a transformer 16 is connected to the forward terminal 26 of a dc- 
battery 28. It connects with juxtaposition at the circuit touch-down of the Royer 
circuit 10, and the emitter of transistor 12TP14 also connects the negative 
terminal 34 of a dc-battery 28 to the Royer circuit 10. The feedback secondary 
winding 36 of a transformer 16 is connected between the bases 38 of transistors 
12 and 14. Bias resistance 42 is connected between the base 38 of a transistor 
12, and the forward terminal 26 of a dc-battery 28. CCGL44 and the decoupling 
capacitor 46 - the power output secondary of a transformer 16 - it connects with 
a serial ranging over 48. In relation to the nonlinear permeability of the saturable 
magnetic device transformer 16, the self-oscillation of the circuit 10 is carried out 
with the nonlinear current gain characteristics of the bipolar transistors 12 and 14. 
Therefore, the Royer circuit 10 does not require what kind of external clock or 



driver line to transistors 12 and 14. 

[0006] Fundamentally, the Royer circuit 10 is a fixed electrical-potential- 
difference inverter. That is, pressure up of the circuit 10 is carried out by the 
constant ratio proportional to the number of turns on the secondary winding 
divided with the number of turns on a primary winding. Consequently, a Royer 
circuit cannot maintain fixed output voltage, when input voltage or the load 
current changes. Therefore, in order to supply power to a Royer circuit, generally 
a regulator circuit is used. Usually, the regulator circuit which is a switch mode 
pressure-lowering converter will supply fixed input power to a Royer circuit, and 
an output load, for example, CCFL, will receive fixed power. 
[0007] Drawing 2 is describing the typical current supply source Royer circuit 
combined with the regulator circuit. The Royer circuit which was described by 
drawing 2 and described by drawing 1 , and a common component have the 
same reference number distinguished by prime ( ). The regulator circuit 
described by drawing 32 possesses the PNP power control transistor 52, a 
freewheeling diode 54, an inductor 56, the current sensing resistance 58, and the 
switching regulator controller 62. power ~ control ~ a transistor - 52 - an emitter 
- 64 - a dc-battery - 28 - ' - forward -- a terminal - 26 - ' - connecting . The 
collector 66 of the power control transistor 52 is connected to the centre tap 24 of 
primary-winding 22' of transformer 16', and the cathode 68 of a freewheeling 
diode 54 at an inductor 56 and a serial. The anode plate 72 of a freewheeling 
diode 54 is connected to circuit touch-down. The current sensing resistance 58 is 
connected to a serial between emitter 32' of transistors 12 and 14, and circuit 
touch-down. The LT1 182 or LT1183 CCFL/LCD contrast duplex switching 
regulator integrated circuit ("IC") marketed by the linear technology of California 
Milpitas is sufficient as the switching regulator controller 62, and it connects the 
current sensing input terminal 74 to branching between emitter 32' and the 
current sensing resistance 58. a switching regulator -- a controller - 62 -- a 
power input - a terminal - 76 - a dc-battery - 28 - ' - forward - a terminal - 26 
-- ' - connecting . It connects with the base 82 of the power control transistor 52, 



and by turns, the output terminal 78 of the switching regulator controller 62 turns 
ON the power control transistor 52 first, and, subsequently to OFF, carries out 
the power control transistor 52. 

[0008] Since Royer circuit 10' described by drawing 2 uses the regulator 
connected to two steps of power conversion, i.e., the electric power supply Royer 
circuit of drawing 1 , and a serial, the electric effectiveness is comparatively low, 
namely, is about 70 - 80%. Since LCD backlighting consumes a significant 
quantity of power, i.e., 20%, to 30% in a luggable computer or television, the 
superfluous power consumption by the Royer circuit decreases intentionally the 
amount of operating times offered by all charge dc-batteries. Furthermore, a 
transformer 16 or 16' needs four coils, it connects with a serial and the two 
provide a primary winding with a centre tap 24 or 24'. The high tension generated 
ranging over power output secondary 48 or 48' as four-volume lineation therefore 
a transformer 16, or 16' is comparatively difficult to manufacture, and has the 
inclination to cause arc failure. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, a one division target of this 
invention is offering the power source with which it was improved for CCFL. 
Other objects of this invention are offering the electric more efficient power 
source for CCFL. Other objects of this invention are offering the simpler power 
source for CCFL. Other objects of this invention are offering the power source for 
CCFL which has only power conversion of a single stage, other objects of this 
invention ~ those for CCFL - dependability -- it is -- and the cost price - it is 
offering an effective power source. Other objects of this invention are that 
components supply few power sources for CCFL. Other objects of this invention 
are decreasing the electric energy consumed in a LCD tooth-back exposure. 
[0010] 

[Means for Solving the Problem and its Function] This invention is a switch mode 
power source which says briefly and energizes a cold cathode fluorescent lamp 
("CCFL"). This switch mode power source is changed into the high alternating 



current ("ac") output voltage which can supply comparatively low direct-current 
("dc") input voltage to CCFL. This switch mode power source possesses the first 
solid state switch which has the source terminal which may also be called the 
first main terminal, and is connected to the circuit touch-down of this switch mode 
power source. The drain terminal which can also be called the second main 
terminal of this first solid state switch is connected to the primary winding of a 
step-up transformer. This primary winding and secondary winding of this 
transformer are preferably arranged around the core which has linearity 
permeability. This secondary winding has at least 10 times and the number of 
more [ desirable and / 1 00 times ] turns from 50 from the number of turns of this 
primary winding. This primary winding has the second edge connected with the 
power supply terminal to this switch mode power source. 

[0011] The source terminal which can also be called the first main terminal of the 
second solid state switch is preferably connected with the above-mentioned 
power supply terminal at the second edge of the above of the primary winding of 
said transformer. The capacitor contained in this switch mode power source has 
the first terminal linked to the drain terminal which can also be called the second 
main terminal of said second solid state switch. The second terminal of this 
capacitor is preferably connected to the first edge of the drain terminal of said 
first solid state switch, and the primary winding of the above-mentioned 
transformer. Thus, the second solid state switch of a series connection and a 
capacitor are connected to the primary winding of the above-mentioned 
transformer, and juxtaposition. 

[0012] The controller circuit included in this switch mode power source transmits 
a signal to the above-mentioned first and the second solid state switch, and 
switches on / turns off switches, such as this. This second solid state switch is off, 
and while this first solid state switch is ON, a current flows through the primary 
winding and this first solid state switch of the above-mentioned transformer. This 
first solid state switch is off, and while this second solid state switch is ON, a 
current flows through this primary winding, the second above-mentioned solid 



state switch of a series connection, and a capacitor. The above-mentioned 
controller circuit turns on / turns off this first and the second solid state switch on 
a frequency higher than the resonance frequency of the parallel resonant circuit 
formed with the capacitance of this capacitor, and the primary INGUKU wardrobe 
of the above-mentioned transformer. 

[0013] the decoupling capacitor contained in this switch mode power source ~ 2 
of the above-mentioned transformer - it connects with the first edge of order 
volume flame at a serial. The second terminal of this decoupling capacitance and 
the second edge of this secondary winding offer the alternating current power 
output terminal to this switch mode power source to which CCFL may be 
connected. 

[0014] Other objects, the configuration, an operation, and effectiveness of this 
invention, such as this, will be easily understood by this work engineer in the field 
which belongs this invention from detailed explanation of the following of a 
desirable example which is illustrated in various drawing drawings to attach. 
[0015] 

[Example] Drawing 3 has illustrated the example with the desirable switch mode 
CCFL power source by this invention using the general reference mark 100. The 
CCFL power source 100 contains the first solid state switch 102 of a power N- 
channel metallic-oxide silicon electric field effect mold transistor ("MOSFET") 
gate control. This first solid state switch 102 contains the drain terminal 104 
linked to the first edge 106 of the primary winding 108 of a step-up transformer 
112. The second edge 114 of this primary winding 108 is usually connected to 5 
volts and the forward electrical-potential-difference power supply terminal 116 
with which 24 volts of electrical potential differences VI N of the range of dC are 
supplied to this CCFL power source 100. Moreover, the source terminal 122 of 
the second solid state switch 124 of a P-channel MOSFET gate control is 
connected to this power supply terminal 116. A capacitor 126 connects the drain 
terminal 128 of this second solid state switch 124 with both the drain terminal 104 
of the first solid state switch 1 02 of the above, and the primary winding 1 08 of the 



above-mentioned step-up transformer 112. This capacitor 126 is suitable so that 
the straight polarity terminal may connect with the drain terminal 104 of this first 
solid state switch 102. Both this first solid state switch 102 and the second solid 
state switch 124 of the above really contain a backward diode respectively. This 
first solid state switch 102 and this second solid state switch 124 are Siliconix of 
California Santa Claus KURARA, and model Si9939 DY-MOSFET marketed by 
Inc. preferably. 

[0016] The secondary winding 132 of the above-mentioned step-up transformer 
1 12 is connected to the decoupling capacitor 134 and a serial like the Royer 
circuit 10. CCFL136 is connected to the end child of this decoupling capacitor 
134 and the end of the above-mentioned secondary winding 132 which constitute 
this power output terminal for the CCFL power sources 100 at a serial. However, 
in contrast with the nonlinear permeability of the saturable magnetic device 
ingredient which must be adopted to said transformer 16 in the Royer circuit 10 
of said conventional technique, the linearity permeability ferrite ingredient with 
which this CCFL power source 100 is not saturated normally working forms the 
core of the above-mentioned step-up transformer 112. this step-up transformer 
112 -- several turns of the above-mentioned secondary winding 132 ~ N2 and up 
Norikazu -- several turns of degree coil 108 -- between N1, it is at least 10:1 and, 
generally has the ratio of the range of 50:1 to 100:1. 

[0017] The Pulse-Density-Modulation controller IC 142 is preferably used for this 
CCFL power source 100. The N-channel MOSFET driving signal from N-channel 
actuation output pin 144 to the gate terminal 146 (it can also be called the control 
terminal of this first solid state switch 102) of the first solid state switch 102 of the 
above Moreover, the P-channel MOSFET driving signal from P-channel actuation 
output pin 148 is supplied to the gate terminal 152 (called the control terminal of 
this second solid state switch 124) of the second solid state switch 124 of the 
above, providing the first solid state switch 102 of the above, and this second 
solid state switch with a driving signal - in addition, current sensing which 
actuation of this CCFL power source 100 takes the above-mentioned controller 



IC again so that it may explain below at a detail, feedback compensation, and 
lighting -- weakening -- functions, such as control, a duty-cycle limit, and a clock 
oscillation, are offered. 

[0018] The above-mentioned controller IC 142 contains the volt input pin 162 
which connects to a power supply terminal 1 1 6 the ground pin 1 58 which 
connects this controller IC 142 to circuit touch-down electrically, and this 
controller IC 142. Within this control IC 142, the volt input contact pin 162 is 
connected with a field effect transistor ("FET") 166 in the undervoltage lockout 
circuit 168. The output terminal 172 of this undervoltage lockout circuit 168 is 
connected to the gate terminal 174 of FET166. While the electrical potential 
difference supplied to the volt input pin 162 of the above-mentioned controller IC 
142 exceeds the threshold set up by this undervoltage lockout circuit 168, the 
signal from the above-mentioned output terminal 172 supplied to the above- 
mentioned gate terminal 174 is maintained turning ON the above FET 166. 
However, if the electrical potential difference supplied to the volt input pin 162 of 
the above-mentioned controller IC 142 becomes lower than a predetermined 
threshold lower than VIN, the signal from the above-mentioned output terminal 
172 supplied to the above-mentioned gate terminal 174 will turn OFF the above 
FET 166, and will interrupt actuation of this control circuit IC 142 by it. 
[0019] The above-mentioned controller IC 142 contains the enabling pin 176 
connected to the above-mentioned undervoltage lockout circuit 168 within this 
controller IC 142 again. If the seal of approval of the specific electrical potential 
difference is carried out to this enabling pin 176, this undervoltage lockout circuit 
168 will turn OFF the above FET 166, even if the electrical potential difference 
supplied to the above-mentioned volt input pin 162 even if exceeds the threshold 
beforehand set up by this undervoltage lockout circuit 168. The power 
management computer program executed with the central-process unit ("CPU") 
contained in a luggable computer by the above-mentioned enabling pin 176 
manages the power consumption of a computer with sufficient convenience by 
turning on / turning off LCD background lighting. 



[0020] If the above FET 166 is turned on, the drain terminal 178 of this FET166 
will supply power to an oscillator 182, set/reset flip-flop 184, N-channel current 
amplifier 186, and the reversal P-channel current amplifier 188. The resistance 
terminal 192 of this oscillator 182 is connected to the resistance pin 194 of the 
above-mentioned controller IC 142. The capacitor terminal 196 of this oscillator 
182 is connected to the capacitor pin 198 of this controller IC 142. The timing 
resistance 202 and the timing capacitor 204 are connected with the above- 
mentioned resistance pin 194 and this capacitor pin 198 between circuit touch- 
down, respectively. The resistance of this timing resistance 202 and the 
capacitance of this timing capacitor 204 are chosen so that the above-mentioned 
oscillator 182 may send on the frequency of about 100 to 150kHz ("KHz"). 
[0021] The above-mentioned oscillator 182 supplies a signal to the setting-out 
input terminal 208 on this frequency of 100 to 150kHz from an output terminal 
206, and sets the above-mentioned flip-flop 184. The capacitor terminal 196 of 
this oscillator 182 and the capacitor pin 198 of the above-mentioned controller IC 
142 are connected to the non-inversed input terminal 212 of a comparator 214 
again. If the saw-tooth-wave wave in normal actuation of this oscillator 182, 
therefore the capacitor pin 198 of this controller IC 142 exceeds the electrical 
potential difference in the reversal input 216 of this comparator 214, this 
comparator 214 will transmit an output signal to the reset terminal input terminal 
218 which resets the above-mentioned set/reset flip-flop 184. Thus, the above- 
mentioned oscillator 182 and the above-mentioned capacitor 214 set / reset this 
set/reset flip-flop 184 on the oscillation frequency of this oscillator 182 by turns. 
[0022] The above-mentioned set/reset flip-flop 184 supplies an output signal to 
the input of the open circuit 222 before close. This open circuit 222 before close 
supplies a separate output signal to the input of the above-mentioned N-channel 
amplifier 186 and the above-mentioned P-channel current amplifier 188, 
respectively. The output signal from this N-channel current amplifier 186 and this 
P-channel current amplifier 188 is connected with said N-channel actuation 
output pin 144 and P-channel actuation output pin 148, and supplies a driving 



signal to the gate terminals 146 and 152 of said gate control solid state switches 
102 and 124, respectively. 

[0023] It drives with the signal from the above-mentioned controller IC 142, and 
the first solid state switch of the above and the above-mentioned solid state 
switch 124 operate in complementary duty-cycle mode. Consequently, by turns, 
while the driving signal supplied to each gate terminal 146 and 152 of the above- 
mentioned gate control solid state switches 102 and 124 by this controller IC 142 
turns ON one switch 102 or 124, it turns OFF other switches 102 or 124. It is 
made, as for the above-mentioned open circuit 222 before close included in this 
controller IC 142, for these both gate control solid state switches 102 and 124 not 
to be turned on simultaneously. 

[0024] The current sensing resistance 232 is connected with the source terminal 
234 circuit touch-down of the first solid state switch 102 of the above. The 
electrical potential difference in this current sensing resistance 232 is supplied to 
the feedback voltage input pin 234 of the above-mentioned controller IC 142 
through feedback resistance 234. Within this controller IC 142, this feedback 
voltage is supplied to the inversed input terminal 242 of the error amplifier 244. 
The output terminal 246 of this error amplifier 244 is connected with the feedback 
capacitor pin 248 of this controller IC 142 within this controller IC 142. The 
feedback capacitor 252 is connected between this feedback capacitor pin 248 
and the above-mentioned feedback voltage input pin 238. Thus, it is constituted 
and the above-mentioned error amplifier 244 operates as an integrator to the 
feedback voltage signal supplied to the above-mentioned feedback resistance 
236. In addition to the negative feedback offered by the above-mentioned 
feedback capacitor 252 described by drawing 3 , this error amplifier 244 includes 
the internal resistance nature feedback which is not shown in drawing 3 again. 
This internal resistance nature feedback stabilizes the direct-current output 
voltage of amplifier, and restricts the maximum dc gain of this error amplifier 244. 
therefore, the average electrical potential difference in which the output signal 
from this error amplifier 244 appears ranging over the above-mentioned current 



sensing resistance 232 -- comparatively, to long duration change, comparatively 
gently, it is a ms and answers. 

[0025] The above-mentioned controller IC 142 includes the electrical-potential- 
difference criteria 262 again. The seal of approval of these electrical-potential- 
difference criteria 262 is carried out to the first terminal of the first voltage-divider 
resistance 264 which has the second terminal by which the fixed electrical 
potential difference was connected to the non-inversed input terminal 266 of the 
above-mentioned error amplifier 244. The second voltage-divider resistance 268 
is connected with this non-inversed input terminal 266 within a controller IC 142 
between circuit touch-down, the lighting of this controller IC 142 -- weakening -- 
the control-input pin 272 ~ this resistance 268 -- LCD lighting -- weakening - it 
connects with juxtaposition at both the control variable resistance 274 and the 
filter capacitor 276. It connects with the above-mentioned resistance 264 and a 
serial, and these parallel connection resistance 268 and 274 divides the fixed 
electrical potential difference supplied by the above-mentioned electrical- 
potential-difference criteria 262. The above-mentioned error amplifier 244 is 
compared with the feedback voltage to which said inversed input terminal 242 
receives the electrical potential difference supplied to the above-mentioned non- 
inversed input terminal 266 by this voltage divider from said current sensing 
resistance 232. The signal from the output terminal 246 of this error amplifier 244 
is proportional to the difference of the electrical potential difference by which a 
seal of approval is carried out to this inversed input terminal 242 and a non- 
inversed input terminal 266, and is supplied to the reversal input 216 of said 
comparator 214 as reference voltage. In this way, the electrical potential 
difference of the signal generated by the above-mentioned error amplifier 244 
controls the location where the output signal from this comparator 214 
accompanies the saw-tooth-wave wave supplied to said said non-inversed input 
terminal 212 reset set/reset flip-flop 184. 

[0026] The above-mentioned controller IC 142 contains the TSUENA diode 282 
connected between the reversal input 216 of the above-mentioned comparator 



214, and circuit touch-down again. The dielectric breakdown voltage of this 
TSUENA diode 282 is chosen so that the maximum electrical potential difference 
by which a seal of approval is carried out to the reversal input 216 of this 
comparator 214 may restrict lower than 67% of maximum set up beforehand the 
duty cycle of said first solid state switch 102. That is, the TSUENA diode 282 
restricts the electrical potential difference by which a seal of approval is carried 
out to the reversal input 216 of the above-mentioned comparator 214 to the 
maximum from which the ON time amount over this first solid state switch 102 
becomes below the two times of the ON time amount over the second solid state 
switch 124 of the above. 

[0027] The time of day t1 on the second switch gating waveform 302 which 
describes the electrical potential difference between the gate terminal 152 of the 
second solid state switch 124 of the above and the drain terminal 128 shows the 
initiation of the forward half cycle of a driving signal by which a seal of approval is 
carried out to the gate terminals 146 and 152 of the gate control solid state 
switches 102 and 124 about drawing 4 . In time of day t1, the second solid state 
switch 124 becomes off with the signal supplied from P-channel actuation output 
pin 148 of this second solid state switch 124. In the time of day t2 on the first 
switch gating waveform 304 which describes the electrical potential difference 
between the gate terminal 146 of the first solid state switch 102, and the source 
terminal 234, the signal transmitted from N-channel actuation output pin 144 of a 
controller IC 142 turns ON the first transistor switch 102 immediately after that. 
ON-ization of the first solid state switch in time of day t2 carries out the seal of 
approval of the forward electrical potential difference to the second edge 1 14 
from the first edge 106 ranging over a primary winding 108 as described by the 
primary-winding voltage waveform 306. The above-mentioned primary winding 
108 and the first solid state switch 102 are flowed as a current is expressed with 
the arrow head in drawing 3 by the seal of approval of this electrical potential 
difference over this primary winding 108 and the sign is carried out by Ip, and as 
drawing 4 is shown by the first switch drain -> source current wave IDS. 



[0028] up Norikazu - if a current flows through it by carrying out the seal of 
approval of the electrical potential difference ranging over degree coil 108, an 
electrical potential difference will be guided ranging over the secondary winding 
132 of the above-mentioned step-up transformer 112. Ranging over said series- 
connection decoupling capacitor 134 and CCFL, the seal of approval of the 
electrical potential difference over this secondary winding 132 is carried out. with 
the electrical potential difference over this secondary winding 132, an arrow head 
Is expresses a current in drawing 3 ~ having - and drawing 4 - setting - a 
secondary-winding wave -- the above-mentioned series-connection decoupling 
capacitor 134 and CCFL136 are flowed as expressed by 312. This current Is 
continues flowing the first switch gating waveform 304 top of drawing 4 to the 
secondary winding 132 of the above-mentioned step-up transformer 112 from 
time of day t2 to time of day t3. 

[0029] A part of current which flows the first solid state switch 102 of the above 
constitutes the magnetizing current IM over the core of the above-mentioned 
step-up transformer 112. Starting at time of day t1, this magnetizing current IM 
shown in drawing 4 according to the magnetization current wave form 314 
increases by rate VIN/LP. Here, Lp is the inductance of the primary winding 108 
of this step-up transformer 112. The current lp which flows the first solid state 
switch 102 of the above in a forward half cycle is expressed with first switch drain 
-> source current wave 308, is carried out [ sum / of this magnetizing current IM 
and the alternating current which flows said CCFL136 ], is, and is : (N2/N1), i.e., 
Ip=lsx. Here, N2 and N1 are the numbers of turns of the primary winding 108 of 
the above-mentioned step-up transformer 112, and a secondary winding 132, 
respectively. 

[0030] In the time of day t3 of the first switch gating waveform 304, the first solid 
state switch 102 of the above becomes off, and expresses initiation of the 
negative half cycle of the electrical potential difference over the above-mentioned 
primary winding 108. It reverses as the electrical potential difference over this 
primary winding 102 and the above-mentioned secondary winding 132 is shown 



by the primary-winding voltage waveform 306 of drawing 4 in instant at time of 
day t3. By the inversion of the electrical potential difference over this primary 
winding 108, a current lets the above-mentioned series-connection capacitor 126 
and the second solid state switch 124 pass, lets the backward diode first unified 
in this second solid state switch 124 pass, and flows in the shape of a loop 
formation. In time of day t3, the magnetizing current IM begins to decrease as 
expressed according to the magnetization current wave form 314. Immediately 
after time of day t3, this second solid state switch 124 is turned on in the time of 
day t4 on the above-mentioned second switch gating waveform 302. If this 
second solid state switch 124 is turned on, a twist will flow for a source terminal 
from the drain terminal 128 of this second solid state switch 124 rather through 
the backward diode with which most currents which flow the primary winding 108 
of the above-mentioned step-up transformer 112 were then unified in this second 
solid state switch 124. 

[0031] Letting the negative whole half cycle from t1 to t4 pass, the magnetizing 
current IM from the above-mentioned primary winding 108 part flows the above- 
mentioned series-connection capacitor 126 and the second solid state switch 124. 
The electrical potential difference over the stable state working of this CCFL 
power source 100 and this capacitor 126 becomes dc value of abbreviation 
regularity. Under this situation, the stable state electrical potential difference over 
this capacitor 126 is calculable with an equal to VIN*D/(1-D). Here, D is the on- 
duty cycle of the first solid state switch 102 of the above. All the substantial 
currents that flow CCFL136 are supported by the magnetizing current IM of the 
above-mentioned step-up transformer 112 among this negative half cycle. 
[0032] the time of day t5 on said second switch gating waveform 302 - up 
Norikazu -- the instant shows the termination of the above-mentioned negative 
cycle of the electrical potential difference over degree coil 108, and the second 
solid state switch 1 24 of the above comes to be alike of an instant off is 
expressed. If this second solid state switch 124 is turned on, it will recover to the 
operating state to which the operating state of this CCFL power source 100 



exists in said time of day t1 . 

[0033] On the other hand, as for law, the inductance and the above-mentioned 
capacitance of the above-mentioned step-up transformer 112 form a parallel 
resonant circuit, and CCFL is considering the load which analyzes actuation of 
this CCFL power source 100 in the above-mentioned negative cycle, ttime 
amount ttime amount t3-t4 to5-1 [ i.e., ], and which was connected to 
juxtaposition at both the above-mentioned primary winding 108 and the above- 
mentioned capacitor 126. Thus, if analyzed, the resonance frequency of this 
step-up transformer 1 1 2 and this capacitor 1 26 must be much lower than the 
actual clock frequency of this CCFL power source 100. Preferably, the clock 
frequency of this CCFL power source 100 is desirable, and the INGUKU 
wardrobe of this step-up transformer 112 and the capacitance of this capacitor 
126 are chosen from 7 of the above-mentioned resonance frequency so that 
resonance frequency which is 10 times larger may be set up. the inside of said 
forward cycle, and up Norikazu ~ about [ which flows degree coil 108 / of Current 
Ip ] -- while one half energizes actuation of CCFL136, other one half of Ip 
increases the energy accumulated in the INGUKU wardrobe of the above- 
mentioned step-up transformer 1 12. The energy accumulated in the INGUKU 
wardrobe of this step-up transformer 112 energizes actuation of CCFL136 
among the above-mentioned negative half cycle. In this way, this CCFL power 
source 100 supplies power CCFL136, i.e., the load of the above-mentioned step- 
up transformer 112, into each forward half cycle in actuation of this CCFL power 
source 100, and each negative half cycle. 

[0034] The electric energy which this CCFL power source 100 supplies to 
CCFL136 is proportional to the electrical potential difference by which the seal of 
approval was carried out to this power supply terminal with which the average 
current which flows from said power supply terminal 1 16 to circuit touch-down 
was multiplied between circuit touch-down. The average electrical potential 
difference by which a seal of approval is carried out to feedback resistance 236 
by branching with the source terminal 234 of the first solid state switch 102 of the 



above and said current sensing resistance 232 is proportional to the current 
which flows from the above-mentioned power supply terminal 1 16 to circuit 
touch-down. Actuation of said controller IC 142 stabilizes the average current 
which stabilizes the average current which adjusts each duty cycle of the above- 
mentioned gate control solid state switches 102 and 124, and flows the above- 
mentioned current sensing resistance 232, and flows between this power supply 
terminal 1 1 6 and circuit touch-down through the primary winding 1 08 of the 
above-mentioned step-up transformer 112 corresponding to it. the relative 
amount of the current which flows the above-mentioned current sensing 
resistance 232 - said LCD lighting - weakening - it can change by adjusting the 
resistance of the control variable resistance 274. this LCD lighting - weakening - 
if the resistance of control variable resistance is changed, the magnitude of the 
feedback stabilization average current which flows this current sensing 
resistance 232, i.e., the average current which flows between the above- 
mentioned power supply terminal 1 16 and circuit touch-down through the primary 
winding 108 of the above-mentioned step-up transformer 112, will be fluctuated. 
[0035] 

[Effect of the Invention] Since all on the data of the energy supplied to this CCFL 
power source 1 00 are supplied to direct CCFL1 36 except for the energy which 
the resistance heating of electronic parts dissipates, and the energy lost through 
loss association in the components of the above-mentioned step-up-transformer 
112 grade, the full-electric effectiveness of this CCFL power source 100 is more 
nearly intentionally [ than the electric effectiveness of current supply source 
Royer circuit 10' shown in drawing 2 ] high. Although the effectiveness of this 
power supply circuit 10' was about 70 - 80% like [ the above-mentioned ] in this 
way, the effectiveness of the CCFL power source 100 appropriately constituted 
according to this invention is about 90%. Since a LCD tooth-back exposure 
consumes about 20 to 30% which requires a luggable computer for operating of 
power, 10 to 20% of reduction of electric energy which takes LDC to carry out a 
tooth-back exposure increases the operating time offered by all charge dc- 



batteries 6% from 2%. 
[0036] 

[Industrial up availability] Although this invention was attached to the current 
place and the desirable example and it was indicated, this disclosure should be 
purely understood to be an instantiation-thing and should not be interpreted as 
what limits invention. That is, although the CCFL power source 100 by this 
invention possesses MOSFETs to the gate control solid state switches 102 and 
124 for example, preferably, according to this invention, a circuit can also be 
embodied using the bipolar transistor connected to discrete diode and 
juxtaposition. In embodiment with the bipolar transistor of this CCFL power 
source 100, the MOSFET gate control solid state switches 102 and 124 will be 
replaced by the bipolar NPN transistor. Therefore, the source of MOSFET is 
exchanged for the emitter of a bipolar transistor, and the gate of MOSFET is 
exchanged for the base of a bipolar transistor, and the drain of MOSFET is 
exchanged for the collector of a bipolar transistor. 
[0037] Similarly, sequence of the second solid state switch 124 of a series 
connection and a capacitor 126 can be made into reverse from what was 
indicated upwards to the desirable example. But in order to supply a control 
signal to the gate terminal 152 of the second solid state switch 124 in that case, 
the complicated controller IC 142 will be required. Similarly, although the core of 
a step-up transformer 1 12 is preferably made from a linearity permeability ferrite 
ingredient, it can also be made from a nonlinear permeability ferrite ingredient. 
But this nonlinear permeability ingredient will fall the conversion efficiency of the 
CCFL power source 100. 

[0038] Therefore, without deviating from the pneuma and the range of this 
invention, modification, correction, and/or alternative-application of this invention 
versatility does not have misgiving, either, and will be suggested to this work 
engineer that read through the above disclosure. Therefore, the claim of this 
application should be interpreted as what includes all modification, correction, or 



alternative-application as a thing applicable to the true pneuma of this invention, 
and within the limits. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram describing the Royer circuit by the conventional 
technique. 

[Drawing 2] It is a circuit diagram describing a current supply source Royer circuit 
including the input power regulator circuit by the conventional technique. 
[Drawing 3] It is a circuit diagram describing the CCFL power source by this 
invention. 

[Drawing 4] It is drawing describing the various electric waves produced working 
[ the CCFL power source described by drawing 3 ]. 
[Description of Notations] 

100: Power-source for switch mode CCFL; 102: First solid state switch; 104: 
Drain terminal [ of this first solid state switch ]; 112: Step-up-transformer; 108: 
Primary-winding; 106: First edge [of a primary winding ]; 114: Second edge [of a 
primary winding ]; 132: Secondary-winding; 116: Power supply terminal; 124: 



Second solid state switch; 122: Source terminal [ of this second solid state 
switch ]; 126: Capacitor; 128: Drain terminal [ of this second solid state switch ]; 
134: Decoupling capacitor; 136: CCFL; 142: - pulse-width-modulation controller 
IC;144:N-channel actuation output pin;146: - gate terminal [ of the first solid 
state switch ]; - 148 :P - channel actuation output pin; -- gate terminal [ of the 
second solid state switch of the 152:above]; - 162:volt input pin; - a 166:field 
effect transistor ; (FET) 164: Source terminal [ of this FET ]; 168: Undervoltage 
lockout circuit; 172: Output terminal [of this circuit]; 174: Gate terminal [of this 
FET]; 176: Enabling pin; 178: Drain terminal [ of Above FET ]; 182: Oscillator; 
184: Set/reset flip-flop; 186: N-channel current amplifier; 188: P-channel current 
amplifier; 192: Resistance terminal [of the above-mentioned oscillator]; 194: 
Resistance pin [ of Above IC ]; 196: Capacitor terminal [ of the above-mentioned 
oscillator ]; 198: Capacitor pin; 202: Timing pin; 204: Timing capacitor; 206: 
Output terminal [ of the above-mentioned oscillator ]; 208: Set input terminal [ of 
the above-mentioned flip-flop ]; 214: Comparator; 212; Non-inversed input 
terminal [ of this comparator]; 216: Reversal input [ of this comparator]; 218: 
The above-mentioned flip-flop Reset input terminal; 222: Open circuit before 
close; 232: Current sensing resistance; 234: Source terminal [ of the first solid 
state switch of the above ]; 236: Feedback resistance; 238: Feedback voltage 
input pin; 244: Error amplifier; 242: Inversed input terminal [ of this amplifier ]; 
246: Output terminal [ of this amplifier]; 248: Feedback capacitor pin; 252: 
Feedback capacitor; 262:electrical-potential-differences criteria;264: - voltage- 
divider resistance [ of ** a first ]; - non-inversed input terminal;268: of the 
266:above-mentioned error amplifier - second voltage-divider resistance;272: -- 
lighting -- weakening -- control-input pin; - 274:LCD lighting -- weakening -- 
control variable-resistance; -- 282:TSUENA diode. 
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8 2 L , 3tS t , 5frf MMW h7>i7A?5 2 

z%-f*>\,z 1 . &\, ^xmmm f ? y * 5 2 

[00 08] 02 fcjff^SftfcR o yer»10' (4 

(vmnmmiktmm< . w*>. m o^8o%xh 
ho lcd mmmitimm 3 y t° - ?*??v f tt? 

A'-yr'J-tJ: O^ffiSiiSifJ^rHli^TO^^-f 
5. St. ^JBsl 6X(41 6' (i4£«£j&gi:U 
^ / ^in'i^l!:^'.. :; $ 7= 2 4 ,X!4 



2 4 ' £ . 4 ^ISffiii > «* ft 1j Z#fi 4 8 X 

(448' tKFoTHi-t5B«JEEtet, ^ffi^l6X(4 

1 6 ■ \mmmmmmx\ wmm%z.~$mw 

[0009] 

[^/jWLiafct-sisM] m-ox. znmn- 
ma. c c f Lffl«otSLft$^«as^^t-r s z t x 

foh. znfffl/m/n&mt. ccFLfflotMWCJ: 
a Wti. C C F Lfflto i 0 |iM5:€i!g&Sffit-|> - i: "C 

^-thccFLm^mmnmi-hitxhh, c\^% 
wcomcomm. ccf i^m^i *)mmtf&*)&om 
immzmm&m-t ntxht. z cowmm a 
W(4. mswy%^c c f Lffl^^ifs^ f**&-ri> ; t x 

[00 10] 

MtSot, <§mmMM7 (" ccfl" ) *ft#-f 
■&«J OSli FVMTfo h> c\<D® 0 mi VMM 
(4. JtKSmv^I (" dc" ) A71«J±&, CCFL 

ttt^ai*i»i«^^i c ac- ) ftjjwztzm&t 
mfmt«^^^-^»*7.-f.y^^ftfiii--i»o m 

m^9~y§U fc 1 ofg. ift L<(4 5 0 

frt>ioom^?-ymmt&« m-<!zmm. z 
<7)wmi±- mMmtmwm^zmnztifzm 

[0011] m-?)^mwxA y m-(7)3L^t 

ii^f±m^-imm^±imr.^mmzmmth „ ^ 
«om^^-FW:#iiii>^^^°y^«4, friamx 

ys^tffiic^-sm-^s^ ^^r-rs . is^^^°y^^ 
nr.<7)STO. »iL<(4. frlBm-^Wfrx^ -yf- 
«o h* w y ss&? t JiiB^jmo-^nom-o^t 

SS^tS . ^ <7) J: 3 Hz . a^SSgHr^E*^ >f -/ f - 
^^^°y^(4±IE^J±^-^lli:MMtt#Mt-«> 0 

[00 12] d^-room^^-Kw^t^i>$ij« 
LT. ztim^A ■v^^y/^yth. mmr.<D¥ 
yxh fffi&±M&sim--<m& t wm-^ 
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mm i m-&?&& t ±mgMmmtirjm#x Av*t 
m~<7)¥m#xA y^., wfrws9<n*ws*> 

•ft, 

[ooi3] z<r>m&i*-Ywmz&$.tihwa&& 
m^m^com^cD^mz , ccfl mmztin § £ 
[0014] jfwmztmmfm^m'i. mmxtft 

5 . 

[0 0 15] 

[USSffl] 03(4. iofPJifciSWOJJU^-b'cc 

f Lnmmit i^mmz-mmmft i o o 

WO^fO^. CCFLtilOOIl A7-N- 

? (" MOSFET" ) y-bffl«S&--¥Wtt*>f vf- 
1 0 2 KSH¥Wtt*>f .yf- 1 0 2(4. 

ffi£ 1 1 2 1 0 8 COm-COlffi® 1 0 6 

-tS K W ySS? 1 0 4 ££tf. 10 8<0I 

r^SSgBl 14(4. fi$5#^bi;2 4#^bdCi7)iE 
HtOmjlV! N **;<0CCFL«B10 0tffi*&S*l.S 
lE^IJIttiJlS^ 1 1 6£gM£-fS. jjtJt, P-?-** 
MOSFETf-h Hfflirfi^ fyfl24« 

y-xs^i 2 2(iiim«^ 1 1 etfssf-i., 

1 2 6(4, yf-i 2 4<DK W 

vm- 1 2 8 £ ±fEJS-¥>i*^ 7 fl0 2« H b >f 
yS&H 1 1 0 4 t _hiE#£E3&EES 1 1 2 <D-<K£8 1 0 8 
h'TM^z'Bmth, WfrWis? 1 2 6(4. ^OiES 

m^T^wm-^-m^M 7fio2«FW ysifff i 

f- 1 0 2 fc _hiaj&Z¥SEfls* 4 -y f- 1 2 4 (4M77fc t, . 

-*i£^^--H^tf. iSJg-^i*^ -y 
1-1 0 2bWB^m^A -y&\ 2 4(4. #?SL< 
(4. *ij7t^-7ttlty^ ■ ^7-7«Si 1 i co 
nix, I nc. fciOTfjJKSfl.'O^tTrt'S i 99 
39DY — MOSFE TT"fe I) . 
[0016]RoyerWl0t WIM. AM^S^S. 
^ 1 1 2 COr^M 1 3 2 (iiSIS^-Wlj'* 1 3 4 fc 
m\£l%mf& C C F L 1 3 6t*. £<7)CCF L«jg 
l 0 0ffl«*EB*iB^*fllJS-f l 
3 4 0-S^fc±lE^^H 1 3 2tf)-3gfc«#|fc:g&g 

1 1» , mmmm?) r o y e r mm 1 



0 fcfeWCWISKE* l 6 KmTSHIJ§*i*WU«t 

^ccfl^i o oco^Ema^zmmL^Mmm 
s$7i7^ F«ff^"JiiB#j±^JSffi 1 2(m&m 
m^&mmi 1 2(4. ±ie^mi 32^ 

?-y»N 2 i:±IE-^^l 0 8o?-y|£N 1 op H l 

t^*< 1 i 1 0 : IT". -WAZ 5 0: 1^^100: 

1 commcoit^i-^ . 

[00 17] ^<7)CCFL«iIl 00(4. *fSL<(4. 
^X^p§lJ« I C 1 4 2 £SfflL. N 
S»Hi^tyi4 4i&»i9»N-ft O S F E TIE 
»m-^*±IB^-^W#:X^ 7 fl02 bSS? 1 
4 6 mm-¥WikXj .yflO 2 0§lJ«H^ tBfft 

14 8/j>^P-f^ *;PM O S F E T»fI^-£ ±IB 

1 2 4^*- 1 5 2 

4i*#:X ^ >y ^ 1 2 4 f0$IJ«^ t, Pf ^5 ) a.^ 
IH-S. Wt^^±IE^-^W#:X^ - 1 0 2 m 

m-z^mtk^ -y i-Mmt s - 1 tsn^T . mrtp 

fflt^l^BJ-f !> 4 5 1 . ±f E*IJ«H I C (4 a . Z. CO C c 
FLttjgl 0 0tf>iWNKet4«aB8SL 7 ^ 

[0018] ±ISMfflIS I C 1 4 2(4. WfflWffl I C 1 

4 2 * iiisfttfttmstwtssiw-issfity 1 5 8 tig 

fHffft I C l 4 2 ^t«f 1 1 6 tiSSHrf SHJEEX^J 
h°y 1 6 2 ^*tf . |g$iJ^P I C 1 4 2 fit". 

^h°yi 6 2nmmmmhyy^x9 r fet- ) 

1 6 6fc^£WEn>y?7^MilS&l 6 8tiSSHrfS. 
I^iimHn -/ ^ r ^ b 0S# 1 6 8 OtfiMH^ 1 7 2 (4 
F E T 1 6 6 COjr— h Sffii^ 17 4 (CfSM^S „ ±IEM» 

§1 1 c l 4 2 comE.XJ] t°y l 6 2 (;:{*$£ £fil>®±^' 
IS^mEn.y^T^hH^l 6 8t4 OtS^^SRI 
fl^^l>r a 1. ±fE^-bS^l 7 4(;f4tfe$ilS±IE 
EB^3SB?1 7 2a>i^m^fi-t!EFETl 6 6£*y£ 
LfcaattJftS. L^L^^. JJEWPSI C 1 4 
2co«flEA*t°y l 6 2izmsZti&nJ±ffv i N i 0 
ffiv«<7)P«4 Dffi< 5rS t . _hfey- 1« 1 7 4 
fcffil&SilS_hEaj^3&?l 7 2*^^fi^(i_hlEFE 
T16 6^^7(;L. Ztlt,z£^Xmm®$&l C 14 

[0019] JilEfM^ IC142l±i^ IgiMlff I 
C 1 4 2 rt"C±^FM«£En 7^7 r )MHBl 6 8 (Cffi 
ftt4x*-^;l/ ■ h°y 1 7 6 * fJM-7> ■ 
b°y l 7 6 t^gmJE&EpWS t . m^&MBv «y ^ 
T-7 MUSS 1 6 8(4. /ifci±IE€J±A*b°yi 6 2(; 
ffi^§tLS^E*WM«J±n 7^T^N0K168 1 
4 0^igS5^^ffi^@^Tt. _hfE F E T 1 6 6 
^y{zth . ±IEx^-7> ■ b°y l 7 6 (;4 0 . » 
^fflnyb^-^t^StLS^MH^-v h (" CP 
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u" ) fc±9Hff3;ft£«#Bfa:3>'tj [ .-* ■ 7W 
LCDlHH(^£:*y/:*:7^S£fcKJ:93 

[0 0 2 0] JJE F E T 1 6 6^yfc^iXif. IFE 
T166^FWySfl78litM»182, 
*7b/>J-fe7b ■ 7U777C771 84. N-f-v 
8 6a^MteP-^^^«}Ii»1i^ 

i s s tffim-rs . immm i s 2 192a 

±fE§M£§ I C 1 4 2 «Ih"> 1 9 4 t»f £ . It 
1 8 2 -W^Si 1 1 9 6 (»IJ»^ I C 1 
4 2 0)*-vJ*i/9 ■ t°yi 9 8fcgattl>. 7 A 5 7/ 
ffiK2 0 2fc7^ SymAy^2 0 4ll ^ . ± 

fBffiKt°y l 9 4 fcR**;^* ■ h°y l 9 8 1 mm 

tm^mm-t^, m?4 s >^"ffiK2 o i<^wmhm 

fgig^sl 8 2^1 0 O^t 1 5 (" KH 

[0 0 2 1 ] ±fE^fi#il8 2«i. ft7J^2 0 6^£> 

;<oiooa>615okhz commmx-mm^MA^ 

Wt 2 0 8 LT±IB7 U >y 7°7 n 'V 7° 1 8 4 Sr-b 
vF-tS. SIHB38l8 2^=Sf^^SffF19 6i:± 
ESIffllSlC 14 2<0#^^ ■ tyi9 8li4fc, 

ibK^2 1 ^<7mmkxnm-2 1 2 USSR-*-*. 

H3H 8 2 ^IElf I C 1 4 2 <7)^ 

A°y? ■ try 1 9 8t44«aiai3g*^iitB»2 1 4(7) 

^isatj 2 1 6 ^tmmmz-h t , mm^2 1 4 

184^H7bnU^7 hS£f A##7 2 1 8 fcg 
fit-So znZolzLX. ±!36Jg»l8 2fc±ie*+ 

A'y^2 14fl SSfc, M-fevb/U-fevb ■ 71J7 
77D 77 1 8 4 *j^fts^ 1 8 2<?y<mWmX"t ••/ 

[0 0 22] JJE* 7f/'J^7b'7 U 7770 77 

iiwfrw§2 2 2m\\m&mmmk jjen-^ 

1 8 6 t JilBP -ftMWS 1 8 
8^A7J^ A^. &*m>. iEN-f-^^«SiSfi 

si s 6 tiip-^^^m^mii^i ss^oaj^j 

A^ fllBN-^^»aj7Jb°>'144t 

p-^*MMh&Jit°y 1 ASlzW&Zti. 111? 

^frfB^- bfflffl^Wf*^ 7fl02M24 <7>y- 

h^l46t 1 5 2ICfit|&-f|> : , 

[0 0 23] ±IB§IJ« I C 1 4 2#^<Z>m^fcJ: DIB 

fl24 iifflWfj-f 4 -tM 7;F^- h'TfftfW 
5 . ^OfeH. I C 1 4 2 £ i D±IB^- hM 

wmfax-t 7t 102U24 «a^ fs^ 1 

4 6 f: 1 5 2til&2ixl>Ilf^ll SSfc. -*>f 
7f 10 2Ilil24 . ffiOX^ «yf- 

1 0 2Xttl 2 4**7\iZ-th. Mffi|flJ&IC14 2fc 



iszti&iMiffimmm 22a, 

X^7fl02t 1 2 4<7)M*^|5|l§^y^^^^ 

[0024] mSS®afifil2 3 2 HAIEU^***^ 
1 0 2 W-xm- 2 3 4 0S#fg»C3il^M, . m 

wsmsm 232 t;4§tffii 7 * - f; ^ 7 em 2 

3 4&31LTiiiaiiJ»Sl C 14 2 07^-KA'>y?t; 
J±A7Jb°y 2 3 4 tft^StlS „ HM« I C 1 4 2 ft 
T\ ^^7 a - F-A'-y 7mJ±(±|fiMiMt§^2 4 4^R$S 
AMr? 2 4 2 tffi^SilS „ IgieHmK 2 4 4 Offi 
TJS^ 2 4 6 I C 1 4 2 ftT"Hffl«ff I C 1 

4 2^)74 - F*A«y? ■ ^tAyj? ■ t°y2 4 8toH£ 
^Kh,> 7 A-Y^v? ■ ^y^2 5 2lli7^- 
FV^y? ■ ■ b°y24 8fc_hfB7^-F^'>y 
7«ffiA7Jt°y2 3 8P H l«S§$til, 0 zwiolztiltfL 
ZtiT. JilEffi^lMt§fff2 4 4a. ±fB74-FA.y? 

Sifl; 2 3 6 7^M7 7itJ±fi^fc*rf 

trij^-rs . ei 3 tis^§tLfc±iE7 ^ - 

Fa'7? ■ **rti/?2 5 2ti l 9fSfftSilStf07^ 
-FA'-y^HjD^T. |gffi^t§S244a^/i. El 3 
t^$ilT V^V^gPffifn;tt7 ^ - F^.y ^ S-g-tf . |g 
rtiMtt 7 ^ - F '< -y ^ (itt4tS^OE^til7J«l±^^ 
SftLfioi@ftll*fflffiB2 4 4<ott*iI8Ky>f y*MRS 
«e^T. !g!M^MS2 4 4*^^tfl7Jfi^(±. 

±iE«afflaaaHit2 3 2i:Botsfii¥^«ii3(s 
w^Btp^tt^LTjtKWSi^^t, sy# 

[00 2 5 ] ±IBM« I C 1 4 2 (±ifc«JEE3£*2 6 
2^#fe. |gmESP2 6 2(±-SmE&. JifBieum 
tMS 2 4 4 ^RHkA^STF 2 6 6 fltzB^ 

Kici42 ^m$ai><7){i, 

MK 2 6 8 5 „ ll$[JfflH I C 1 4 2 ^BgBHUftfflflJ 

t° y 2 7 2 (it iffiis 268jlcd mwmffl\m 

^mM2 7 4t74 )V9-*^^i<>9 2 76 «PWHM 
^JtffiM^S o IM?iJt#Mfim2 6 8 2 7 4 (i±fEfi 

k 2 6 4 1 wmzmm i , ±m bhiesp 2 6 2 1 i o « 

^S^S-SmJE^^WS. ±IBffi|l±MtgS2 4 4 
(i. -0€E^f'JS^J: 0±IE#RIeA7jS^2 6 6t; 
fftmStLS^ffi^ . M!Ell5SS«m2 3 2 3&^mrtEE 
teATJS^ 2 4 2 ^'SfttS 7 ^ - F A' . y 7 €E t ib^ 

■ts . mmmmm%s 2aa ^-nm- 2 4 6 ^^^ft^- 

ItRKATJSffi^ 2 4 2 hiWMX-ftm- 2 6 6 fcEP 

^"s^smEontjtML. mmms.t Lxtmmss 

2 140RI5A7J2 1 6(lfi*&$^ t KU, JJE 
!Mm^2 44tJ: 0^§tll>ft^€E(±. mtt 
1^2 1 4^t^ai7Jfi^ i '|fflB-tr «y h/U-b-y h ■ 7 
y > y 77 D v 7° 1 8 4 y -fe -y F ~T 5 IuIE#RIkA7jS^ 

2 1 2{zm&ztizmmmi,m5im*MWi-&. 
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[0 0 26] AfBM« I C 1 4 2(i£fc, JilSib^ 
2 1 4 OR$kA* 2 1 6 fc 0m#»lfcgM§ti;ty x 
-A- ■ ?A Y 2 8 2 £-£tr. i7i-t- ■ 

K 2 8 2t0ieg*«€J±(±, mtfc«ffi2 1 4«Mfe 

Ajj2 1 6izmzti&M±nmmiim-¥m&^ 

•yf-l 0 2«fa-f -f-t^f ^/l'* 6 7%©fftS5g 

5 A/sftAffi i ^KiKtU 5 fcgifcffU . W^A 
7x-t- ■ r>f*-b*2 8 2li, ±fB£tKls2 14<?) 

•yf - 1 0 2 A^AI>^yB#P B ^AfBfgA¥«ftX-'f -yf- 

1 2 4 t^s^yB#r^AmTt;^i»ftAffi^iM 

[ o o 2 7 ] 134 izmlx . ±mm~^mw.xA y a i 

2 4 oa- i^a 1 5 2 b- w >sa 1 2 sr^mi± 
zim-t&mr.^ vi-y-hmm o 2±<7)B$fjt i 

(A A- Mimi^ 7fl02H24 <7)A- h 
SA1 4 6 t 1 5 2 tEp^TSilSWi^iE^-t^ 

?/udP^£AA. SJtiCfc^t, nr^ft^>f 

•yAl 24iA KSCl¥i*ft*>f '^Al 24<DP-A^ 
A/HMJjft?}h°y 1 4 8^^tt^$ii5ift:J;^7 
K&S . *£>i!$L SS-^mHkM >yf 10 2^>A- h 
Si 1 1 4 6 i y-*SS?2 3 4|@Sc0llESrffl^-f 5H- 
«y*y-hSfeJB3 04_hOB#fJt 2fct5W^ MP 
#§IC l 4 2^N-A^*AlKijtii7Jt 0 y 14 4*»tg 

. — ac®*ft«EE«g^3 o 6 1 i osresft-o^ 

J: a B#S!lt 2 Kfctf £Sl5-<9¥3itt;U -yA^y 
-fW£E0)ttffi£-i$C£* 1 0 8t»-3-C3S-^SSag5 1 0 

6 frt>&-ffym 1 1 4 £Ep nT-f s . g-aa&R 1 0 8 

LTH4fc&tvTlfi->u ■yAKW y->y-x*SH8[ 
JF^ I d s t J: O^frO^ J: a t, ±IE-ifcS« 1 0 

8 tm-^m^A 7tio2 „ 

[00 28] JifB-^H 108t!fo Tmffi^'Epifr$ 

fi&.-o^iz$:WLx'mmmiiz> t , AfB#j±^j±£ff 1 

1 2 0A&^ill 3 2fcjgoTttEE# J ^#$ft£. ISA 

1 3 2 tjgsmffitifffEE^JS^sife^^^^^ 

^134tCCFLt^TEpiT$M. iCifc&ftl 

3 2ASt§mi±AJ; A Willi, H3tfe^T^EPI s 
Ai D^$^fioH4 A^TA}AMI$^3 1 2ti 

134i:CCFL13 6£itA§„ IJMI s(A H4 
Ol-X^ 7f^-W3 0 4±^lt 2^I$M 
t 3 ^ A At B#J±^JSs 1 1 2 to AJ^M 1 3 2 fcs&i. 

atts. 

[0 0 29] ±lim-^m^4 7fl02 £a£h.5« 

s<o-»ti, AtB#j±^j±^i i 2<mMzftt&mtt, 

WA I m £ fit Jfct S . b#S'J t l o T , iSfWsiS 
ffA3 1 4ltZ£ 0 04 (CAS^^IM-ftm^ I M «3SSV 



i n AL P AtMAAI> . £ £ T\ L P (iK#jEBQEE» 1 
1 2 eo-iJSSR 108^ y ?9 y yxX'fo h . IE«¥ 
-tf-f y;WA AfBH-AWfr^ 7f 102 fcgfcfiS 
«il ipli , SS-x 4 v a K W > — > v — r£;AAF; 3 
0 8TS$*U l»fttt}t I M t MIBC CFL136J 
a£fl-S3t#«8Ef)ft^L^ : HP^A I p = I s x ( N 

2 /n, ) x-foh. n 2 tNj iA aib 

#J±^JK§ 1 1 2 0-&^H 1 0 8 t A^^H 13 2^ 

[00 30 ] H-X^ >yf-jr—h ; $M3 0 4 ^it 3 
tfe^T. AfBS-*W*X^ 7fl0 
"A ±IB-^H1 0 8t|go3t«ffif)t^^>f 
tOU^^^-fo Sffjt 3AKB#e^Jt. IS-^ltl 0 2 
fcAfBA&^H 1 3 2CI^lffll 04<O-&»£ 
J±^ffA3 0 6tiOS§fiTv^ iat. iSMIft*. IS 
-?^H 1 0 8tgSK«Ksl:J: D . «SEi±_hfEE 

mm**'***'? 1 2 6 tm-z¥m#x-t 7 fi24S 

SL-A ^t!^A^»#:X^ 7fl 2 4^1t-Wb 
§ix^3t^A^-K^®AA ;k-A«Kliil> 0 b#M 

1 3 tfcvvt , mis i M it. mmm.m 1 4 1 
at, m.'m-xj v^y-vmn o 2AcoB#Mt 4 

£$3WC, HmA^»#:X^ >y^l 2 4ii^yfc5rl) 0 
I^A^SfrX-^ >yf - 1 2 4^yt=fcS t . ±IE#J± 
S£E»1 1 2<7)-^^l 0 8*aDh.4«St<^&if(i, 

1 2 4 tf> h* w i 2 8 y-^s&^tath. 

[00 3 1 ] tlHt ^%.<n%<?)¥-*rA 7)V3zfa*m. 

lx , ±M-Amt i o sfrhnMikmji i M -mn. 
tmmmt^W'f 1 2 6 t^A^»#cx^ « y a 1 2 
4 . c\coccFLmmioo ^^mmm 

i^r^^A? 1 2 6tgStfflit!l-^dcI(: 
iO>ii^*fflTt\ II^^^A^ 1 2 6 tl^g 
DStBi v in *d/(i-d) £3EU^<oi:ff 

EJfi*5. DttAIB^-^WfrX^ -yfl 0 2 

y^^i. c c f l 1 3 e ^wxtmmmMmtmM 
)m\m 1 1 2 «kit^ 1 M t i 0 s:f§§ tn> „ 

[0032] lulB^AX^ vAA-h^ffA3 0 2±OB§ 
mt 5(i, AfB-^ffl 0 8t^l>€J±tOAfBllO-tf 
>f ^^OUS^Stfi^AIEmA^WfrX^ -/ A 1 2 4 

my^z^hm^mt, tm^mwxA 7 f 1 2 
4 ^y ;«ccFLi«ioo toftfWJ 
^'tM^Jt 1 t#4AI>»{WJA0fIAI> o 
[00 33 ] AlEt^-tf-f 9)V* HP^B§r B 1t 3 - 1 4A> 
W5-t ltt»t;OCCFL«»l 0 0«i#J 
ifff-r?»-^tt, ±IE#J±^J±^l 1 2<J)Ay?'9 J ? 
yx AIE^^^A^ y ffM t , c 
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C F Ui±tJ— 1 0 8 txfE^A-^y? 1 2 6<0 

W^KMfllKftH § *tfc t# #i !> ; fc Xh h . ; co 
J; 5 fcjBff 3*U £ , KIPfBEEES 1 1 2 tMtrty 
? 1 2 6 (?)MMWM±, ZCOC C F Ltllg 1 0 0 OH 

L<(±. miimw&i l 2<7)>fy^^yxfci|Jf^ 

1 2 6<0#^^^y^(i, ^COCCFLm^l 

*^ i o u i a ^sis^s^ fsj&ts i 3 

(fixl> . fffBIEco^M xfB-#« 1 0 8 £g| 

ft&mitl P«0ttl/2*«CCFL1 3 6<^)IMNtfJ« 
I pCOfficD¥*fi±fE#j±^J±t§l 1 2co-f 
y?"y ^yxt^»§ix^x^;^-^iM^-t§, JJB 

X^#»§^X^df-(±C C F L 1 3 6 COttftlrtf 
»"fS. L/C, CCOCCFLtMl 0 011 ICC 

<rFFM9)V*\Z* tA*CCFL136t, IP*>±IE 

[0 0 34] .TCDCCFLtitl OO^CCFLl 3 6 

•yf- 1 o 2^y-^sn?2 3 4 1 tu fEmitJimffiin; 2 3 

2 i; 0>mK7 4 - v 9 ffiiS 2 3 6 

^Hffili, ±E«WS?l 1 6^0fMf»Tiix-g>m 

mzitmth. mmmn c 1 4 2ompA. ±my 

-Mlj^g*^ 0 2fc 1 24C0^^^Ti- 
r 4 -1M ^£ifSLTxfEm^SMS2 3 2 Srifc 

1 1 2 i o s & m iximm? 1 

1 6 > lHlf^Mffl£}Tiii& f ^^«t??7Eft-tl> I Id 
t»SiM3t2 3 2ZWx&VfaOffli&ii. fflELC 
DB3H^{tlW^fiK2 7 4cDffii5iffi^liB^S d t 
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